Simultaneous imaging and restoration of cell function using cell permeable peptide probe.
Targeting tissues/cells using probing materials to detect diseases such as cancer and inflammatory disease has been attempted with some success. Most of the molecular targets used in diagnosis and therapy were identified through the discovery of intracellular signaling pathways. Among intracellular signaling processes, the ubiquitination of proteins, and thereby their proteasomal degradation, is important because it plays a role in most diseases involving alterations to a component of the ubiquitination system, particularly E3 ligases, which have selective target-binding affinity and are key to the success of regulating the disorder. The regulation and monitoring of E3 ligases can be achieved using peptides containing protein-protein binding motifs. We generated a human protein-derived peptide that could target Smurf1, a member of the E3 ligase family, by competitively binding to osteo-Smads. To effectively deliver it into cells, the peptide was further modified with a cell-penetrating peptide. The peptide contains two fluorescent dyes: fluorescein isothiocyanate (FITC; absorbance/emission wavelengths: 495/519 nm) as a fluorophore and black hole quencher-1 (BHQ-1) as a fluorescence quencher. When the target Smurf1 combined with complementary sequences in the peptide probe, the distance between the fluorophore and BHQ-1 increased via a conformational change, resulting in the recovery of the fluorescence signal. Simultaneously, the degradation of Smad1/5/8 was blocked by the binding of the peptide probe to Smurf1, leading to the potentiation of the osteogenic pathway, which was reflected by an increase in the expression of osteoinductive genes, such as alkaline phosphatase and osteocalcin. Possible future applications of the peptide probe include its integration into imaging tools for the diagnosis of Smurf1-overexpressing diseases.